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What are we looking for? 

ÅFlavor Changing Neutral 

currents 

ÁExplore SUZY mass scales 

~104 TeV ­ ~50 events 

ÁSignature: Electrons 

approaching the kinematic 

limit of 105MeV 

ÅSM   ‘ ᴼÅ‎ 
expected rate very low 

BR < 10-54 
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Basic Method 

ÅLow energy muon beam strikes target 

Å‘ ranges out in target, orbits nucleus 

ÅLifetime ~700nsec in aluminum 

Á~40% muon capture ‘ὔᴼ’ὔ 
ὔᴂ disintegration releases protons and neutrons 

Á~60% decay in orbit ‘ ᴼÅ’’Ӷ 

These ñDIOò electron energy typically < ½ the 

kinematic limit 

ÅHope a few do something more interesting 
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Previous Experiment: SINDRUM II 

16 June 2012 A. Mukherjee - Project X Workshop 4 



Reducing Prompt Background 

ÅPulsed beam 

ÅIgnore first 500-700nsec 

ÅWhat isnôt eliminated is more easily measured 

challenging but not discussed here 
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Reducing Cosmic Background 

ÅEfficient, full coverage 

cosmic ray veto 

ÅHigher intensity 
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Irreducible Backgrounds 

ÅRely exclusively on momentum resolution to understand 

and reduce these 

ÁRadiative “ decay  “ὔᴼ‎ὔᴂ  ‎O ee 

ÁDIO ñleakageò 
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Looking for a small 
signal on a rapidly 
falling background 

E (MeV) 
S

ig
n

a
l 

High tail from nuclear recoil 



Detector Geometry 
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Target 



Detector Geometry 

ÅMaterial in DIO region 

­ scattering 

­ high rate 

ÅVacuum needed ... but 

complicates detector 

ÁGas detectors 

o Must not leak 

o Must handle ȹp~1 atm 

ÁAny detector 

o Heat flow must be 

engineered in 
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Vacuum 

Low Mass 
Detector 

Inactive. 
Mass OK 

Target 



What Detector(s) to Use? 

ÅMany backgrounds scale with resolution 

ÅParticles of interest are ~100MeV electrons 

ᵼ Low Mass Tracker  

ÅLarge volume to be instrumented 

ÅCost is always an issue! 

ᵼ Drift Chamber  

ÅDrift chambers benefit from time reference, aka t0 

ÅLooking for a very rare event 

Want internal confirmation 

ᵼ EM Calorimeter downstream of Tracker  
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Mu2e Layout 
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s-curve selects m- 

άaŀƎƴŜǘƛŎ .ƻǘǘƭŜέ 
traps desired ps 

Graded field around target reflects 
electrons toward detector 

Uniform field around detector 



Tracker Option: Open Cell 

Open cell option with wires for anode & cathode 

ÅPlus: 

ÁMore hits 

ÅMinus: 

ÁMore straggling 

­ Worse resolution 

ÁMore R&D 

­ more risk 
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Wire holding plate 

Gas Containment 
Vessel 

Inner Cylinder 



Tracker Option: Straws 

Å18 ñstationsò with straws transverse to beam 

ÅVacuum between stations to keep mass down 

ÅNaturally moves readout and support to large radii 
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